and suitable amount of water, followed by a continuous stirring for 2 h. Then, 6.92 g of phosphoric acid was dropwise added into the above mixture, followed by a drastically stirring for 2 h. Finally, the suitable amount of colloidal silica was slowly added. The reaction mixture was stirred for 1 h and then transferred into a 100 mL Teflon-lined stainless steel autoclave. The crystallization was conducted in a conventional oven at 170 °C for 3 days under static conditions. The as-synthesized solid products were centrifuged, washed with water and ethanol for several times, and then dried at 80 °C in the oven overnight, followed by calcination at 550 °C for 6 h.
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The nanosheet-like AlPO 4 -34 zeolite was prepared from the starting gel with the molar composition of 1.0 Al 2 O 3 : 1.2 P 2 O 5 : 2.0 TEAOH: 33 H 2 O under the same condition for the synthesis of SAPO-34 zeolites except without adding the colloidal silica.
Synthesis of Ru/SAPO-34 and Ru/AlPO-34 catalysts. Ru/SAPO-34-xSi and Ru/AlPO-34 catalysts were prepared by the incipient wetness impregnation method. Typically, 1 g of calcined SAPO-34 or AlPO-34 zeolite was impregnated with RuCl 3 solution (0.23 mL, 0.19 M), and then the mixture was drastically stirred to allow the RuCl 3 solution absorbed into the zeolites. The obtained solid was dried at 80 °C in the oven overnight, and then reduced sequentially in flowing H 2 with linear heating to 400 °C for 2 h and holding for 2 h. of NaOH solution (10 M). After stirring, the residual solid was then isolated from the mixture by centrifugation, washed with water, and dried with vacuum freeze dryer. The released gas was analyzed using Agilent GC 6890N, equipped with thermal conductivity detector (TCD) and
Liquid NMR spectra were recorded on a BRUKER AVANCEIII 500 MHz spectrometer (500.13
MHz for The X-ray absorption spectroscopy data were collected at the Sector 20-BM beamline of the Advanced Photon Source at Argonne National Laboratory. Sample powders were packed on Kapton tapes and folded multiple times to enhance the signal. The beamline was equipped with a double-crystal Si (111) monochromator. A 12-element Ge fluorescence detector was used to collect spectra of the Ru K-edge. Data processing and EXAFS fitting were performed using the WinXAS software in conjunction with scattering path amplitude and phase functions calculated using the FEFF8 program.
The FTIR spectra were scanned between 4000 and 1200 cm -1 after the adsorbed samples degassed at temperatures of 30, 100, 200, 300 °C for 1 h, respectively, using a Perkin-Elmer Spectrum TM GX spectrometer. Samples were first pressed into self-supporting discs with a diameter of 15 mm. Subsquently, the samples were pre-treated in the IR cell attached to a vacuum line at 100 °C (1.2 °C /min) for 1.5 h, and then at 450 °C (2 °C /min) for 2 h under 10 -6 Torr. The adsorption of the deuterated acetonitrile was performed at 30 °C. After establishing a pressure of 10 torr at equilibrium, in order to remove the physisorbed species, the cell was evacuated at 30 °C. 
Catalytic Tests
Hydrolysis Reaction of Ammonia Borane. The hydrolysis of AB reactions were carried out with an apparatus containing a reaction unit and a gas collecting device. In general, 0.5 mL distilled water was first placed in a two-necked round-bottomed flask (25 mL), and then suitable amounts of catalysts (for example 0.167 g of Ru/SAPO-34-0.2Si) was added in the flask (the molar ratio of Ru/AB of all catalysts were fixed at 0.007). The flask was placed in a water bath with magnetic stirring (600 rpm) at a preset temperature (15~30 C) under ambient atmosphere. The volume of released gas was measured using a gas burette, and an electronic balance, continuously recording the weight of excurrent water. After the water level became balanced, the reaction was immediately started when 0.5 mL of the mixed aqueous AB solution (2.0 M) was injected into the flask using a syringe.
To investigate the influence of the H + ion, hydrolytic dehydrogenations of ammonia borane were carried out at 298K, using buffer solutions with different pH value (pH = 5. To investigate the effect for Brønsted acid site of zeolites, the control experiments of hydrolysis for AB reactions were performed over the pure AlPO-34, and SAPO-34-0.2Si zeolites at 25 C and 50 C. The weights of the pure zeolites for the AB hydrolysis were the same as their corresponding Ru-containing zeolite catalysts.
Durability Test of Catalysts for Ammonia Borane Hydrolysis.
After the completion of previous run, the catalyst was isolated from the reaction solution by centrifugation. The isolated catalyst was added into 0.1 M formic acid solution, following a continuous stirring for 15 min to remove some alkaline species on the zeolites, and then the isolated catalysts were washed with S6 water until the supernatant became neutral. The dried catalysts were reused in the catalytic dehydrogenation of AB solution. The reacted catalysts were reused up to 5 consecutive catalytic cycles. The Ru clusters sizes and distributions of isolated catalysts were characterized by transmission electron microscopy.
The Calculation of Turnover Frequency (TOF).
The total turnover frequency (TOF) was calculated based on the quantity of Ru metal atoms in the catalysts when the conversion of AB reached up to 100%. The calculation equation used was as below:
Where P is the atmospheric pressure (101.325 kPa), is the total volume of the released gas, R is the universal gas constant (8.3145 m 3 Pa mol
), T is the room temperature (298 K), is the mole of Ru atoms in catalyst, and the is the completion time of the reaction in minute.
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Supplementary Figures and Tables
Scheme S1. Schematic illustration of (a) CHA structure, (b) cha cage of SAPO-34 zeolite, and (c) Brønsted acid site of SAPO-34 zeolite. To show the structure of CHA (SAPO-34) zeolite more clearly, only the T atoms (P, Al, and Si) were demonstrated in (a) and (b), and the oxygen atoms were omitted. Figure S16 . GC spectra using Agilent GC 6890N equipped with TCD detector for the evolved gas from AB hydrolysis over SAPO-34-0.2Si catalyst at 50 °C as compared with pure H 2 . 
